Preface
Environmental threats do not heed national borders and can pose longterm dangers to our security and well-being. Natural resource scarcities often trigger and exacerbate conflict. Environmental threats such as climate change, ozone depletion, and transnational movement of hazardous chemicals and waste directly threaten the health of U.S. citizens, 1 Struggles for natural resources are one of the oldest causes of conflict. The barbarians who destroyed the Roman Empire outgrew their northern forests and found greener pastures in Italy. The Japanese excursion into imperialism in World War II was precipitated by a need for oil, iron ore, and rubber, and the near extinction of American Indians revolved around gold and scarce farming land. These are but a few examples of resource driven conflict, but only recently has the topic of "environmental threats" received serious attention. In the field of security studies most of the research on environmental scarcity and violent conflict began in the early 1960s and continues today.
Thomas Homer-Dixon, one of the leading researchers into human-induced environmental pressures, defines environmental scarcity as depletion or degradation of renewable resources. 2 Research on the connection between environmental scarcity, violent conflict, and the concept of environmental security began in the late 1970's. Environmental security and its direct impact on national and international security has not gone unnoticed by our nation's leaders. Former Secretary of Defense William Perry identified two environmental security challenges for the U.S. in a speech on "preventive defense." 3 One challenge is to "understand where and under what circumstances environmental v degradation and scarcity may contribute to instability and conflict and to address those conditions early enough to make a difference. The second challenge is to determine where military environmental cooperation can contribute significantly to building democracy, trust, and understanding." 4 The focus of this paper is on the first challenge. Our goal here is to add to our knowledge of the relationship between environmental scarcity, violent conflict, and environmental security. Quite possibly, this will add to our understanding of the "where and under what circumstances" environmental degradation, scarcity, and conflict occur and how they will impact U.S. environmental security. My general belief is a deeper understanding of environmental scarcity will aid us in "shaping the international environment to prevent or deter threats,….responding across the full spectrum of potential crises,….and preparing today to meet the challenges of tomorrow's uncertain future." 
Abstract
The objective of this paper is to determine how environmental degradation impacts U.S. National Security by researching the evolution of the concept of environmental security. Research was pursued via Internet and AU Library sources. Significant articles, papers, and books on population impacts, environmental degradation, violent conflict, and environmental security were reviewed and analyzed from 1960 till 1998. In the first chapter, I analyzed the research material investigating the causes and effects of environmental degradation in the 1960s and 1970s, focusing on the impact of population growth. This early material debated the potential, deadly environmental effects, swift decline in living conditions, and violent conflict for scarce renewable and nonrenewable resources that the impending "population bomb" 6 would cause. Chapter Two looks at the growing debate during the 1970s and 1980s on the effects of environmental degradation on ecosystems, and the possible ramifications on international security. The first appearance of the concept of environmental security was seen during this phase. The third chapter deals with the connection between degradation of renewable resources, violent conflict, and environmental security. Finally, the last chapter introduces my conclusions, and gives suggestions for intervention by the U.S., our allies, and the United Nations into environmental security threats in the 21 st century. This chapter analyzes the various facts, theories, and hypotheses of selected research from 1960-1979 focussing on the impact of human population on the environment. The information presented ranges from human impacts on the natural world and the beginnings of the environmental movement. Also presented are apocalyptic predictions of the end of mankind from human over population and some contrary optimistic assessments of the effects of human population growth. "Considering present technology and patterns of human behavior, our planet is grossly overpopulated," 9 and they also predicted, "the limits of human capability to produce food by conventional means have very nearly been reached,….as many as 10-20 million people are starving to death annually,….attempts to increase food production further will tend to accelerate the deterioration of our environment, which in turn may eventually reduce the capacity of the Earth to produce food." 10 Finally, they conclude that rapid population growth definitely increases the probability of a lethal worldwide plague and a thermonuclear war. 11 Two horrors that could end civilization as we know it.
Dawn of the Environmental Movement
The Ehrlich's saw a clear connection between increasing population, decreasing food supplies, a global environmental crisis, and increasing international violent conflict.
They believed that unrestrained population growth was going to lead to the end of civilization if drastic changes were not implemented. The Ehrlichs were not alone in their beliefs, but others had a different focus on the impact of population growth. effects of runaway population growth and that technological advance will not overcome the effects of erosion and the loss of soil nutrients from land overuse. 21 New threats of soil erosion, desertification, deforestation, air/water pollution, and fisheries depletion were just coming to light at the end of the 1970s and the beginning of the 1980s. I'll revisit these new environmental issues in the next chapter. However, the end of the world has not occurred and mankind has not succumbed to the three horsemen of the apocalypse; war, famine, and pestilence. Why not?
Counter Arguments to Population Growth and Violent Conflict
Many Malthusian followers predicted a gruesome end for mankind around the end of the 1970s. However, not all researchers believed in the power of over population to create war, famine or pestilence. They believed that other factors, including political; economic; social; and technological, had as great or greater effect on our environment and conflict. Howard M. Bahr, in his book Population, Resources, and the Future: NeoMalthusian Perspectives, countered the Malthusian vision. He states, "population size is a relatively unimportant determinant of variation in the quality and length of human life when compared to the impact of technological development and the nature and efficiency of a society's social organization." 22 Bahr also asserts that the 'self-fulfilling prophesy'
that Neo-Malthusians push forward was more of a threat than the actual problems caused by over population. psychological, and other factors in the particular situation." 27 Wright asserts that there are many causes of war and that population is far from the most important or relevant.
On the other hand, he states, population increase may lead to closer cooperation among people and to peaceful interdependence. 28 Despite the counter arguments, population growth was still determined to be a huge factor in the propensity of countries to engage in violent conflict, but initially only in domestic conflicts. The pressures that over population cause on the political, social, economic, technological, and cultural elements of a society are profound and very difficult to deal effectively with. The research so far has only identified a few of the domestic symptoms of the problem and the overall cause. The symptoms include soil erosion, desertification, deforestation, air/water pollution, and fisheries depletion all caused more or less by over population pressures. What emerged next is the concepts of global interconnectivity of these symptoms and global environmental threats. The next chapter will investigate these global threats along with population impacts, development of ecosystems as study entities (investigating the interconnectivity of the threats), and environmental security as an international security topic where global threats are becoming international security issues.
Notes
Notes 25 Wright, Quincy, 1965 . A Study of War, 2 nd , edn., page 280. Chicago IL: University of Chicago Press [First published in 1942] . 26 Ibid., page 283. 27 Ibid., page 284. 28 Ibid., page 278. China routed Viet Nam to re-establish its claim on these islands in the South China Sea, was apparently over offshore oil deposits. 6 He sums up his ideas regarding the relationship between population growth and resources in the following statement: "In a world that already has too many people for all to be able to enjoy a standard of living approximating that of the developed nations, a heightened level of competition and dispute over natural resources can be expected in the years to come….some disputes could well become overtly hostile and thus lead to armed conflict." 7 The assertion that resource scarcity will contribute to violent conflict and war is further supported by Robert Mandel's research in "Roots of the Modern Interstate Border
Ecosystems and International Security
Dispute." Mandel believes that competition for global resources will cause a larger proportion of border disputes than will conflict over ethnic issues, and that the resource competition will be for nonrenewable resources rather than renewable ones. 8 Along these lines, Ted Gurr, in his article "On the Political Consequences of Scarcity and Economic
Decline," dives deeper into the political ramifications of the ecological constraints imposed on economic growth by serious resource scarcity. He sees two outcomes for the competition for resources in a world of expanding populations. The first is where scarcity in rich societies leads to more conflict. The second, where a different kind of politics is developed with new values, policies, institutions to overcome the problems caused intense scarcity. 9 Gurr arrived at some other interesting conclusions concerning the impacts of resource scarcity. One is that the economic impacts of scarcity will depend on how quickly a resource becomes scarce and if no substitutes for it are found. 10 He also asserts that the rapidity of economic decline will affect the ability of the political system to respond. 11 He concluded that 'bureaucratic-authoritarian states' should be better able than democracies to deal with scarcity induced crises. 12 However, other researchers came to some different conclusions on the potential causes of future wars.
John K. Cooley's article on "The War Over Water" explains, "long after oil runs out, water is likely to cause wars, cement peace, and make and break empires and alliances….as it has for thousands of years." 13 Cooley believes that the 1967 Israeli/Arab
War was partly because the Arabs had unsuccessfully tried to divert into Arab rivers the Jordan River headwaters that feed Israel. 14 Many other researchers also see water as a prime source of conflict in the future. Nevertheless, not all researchers linked population growth to competition for scarce resources and thus violent conflict or war.
Counter Argument to Population Growth, Resource Scarcity, and Violent Conflict
Julian L. Simon's article, "Lebensraum: Paradoxically, Population Growth May Eventually End War" arrived at some very optimistic conclusions compared to the pessimistic predictions seen above. He suggests that future shortages will hasten the discovery of ways to alleviate the shortages. The discoveries will lead to greater availability of substitute resources and none of these discoveries would happen without population pressures causing shortages. 15 His bottom line on the impact of population growth is over population will lead to shortages and increased economic burdens in the short run, but the economic problems will lead to increases in technology. How?
'Demand-side' pressures will increase payoffs for inventions and 'supply-side' pressures will increase the number of potential inventors from the larger population and the whole process will continue indefinitely. 16 He concludes that if nations will just calculate the economic benefit-cost ratio of war before hostilities, war would never happen. 17 Simon sees population growth as an opportunity for new technology to mitigate scarcities and therefore lessen the reasons for war. He believes that a large population only means more inventors, more discoveries, better technology, and more discoveries will mitigate over population problems. As the debates on the connection between population growth, resource scarcity, and violent conflict ebbed and flowed, new lines of debate emerged.
Ecosystems and environmental security became hot topics during the 1980s.
Ecosystems and Environmental Degradation: A New Security Concept
In 1982, Johan Galtung wrote of a new approach to security in his book, 29 Opschoor sees a major insecurity for developing countries as they sell out tomorrows resource base or natural capital to meet short-term financial requirements, thus putting an unpayable mortgage on tomorrow's security. 30 He uses examples from developing countries to make his point. For instance tapioca production in Thailand brings in 12% of total export income, 31 but also causes substantial deforestation, high rates of erosion, and huge drops in soil fertility. Once the land loses its nutrients because of tapioca cultivation, it becomes useless for between 5 and 20 years. 32 Another example of 'selling out tomorrow's resource base' is the soy crop in Brazil. Even though soy provided Brazil with some $2.5 billion in 1983 33 of income, it is grown on deforested land that was once irreplaceable savannas and forests. 34 Opschoor concludes that developing countries will need substantial assistance from the developed countries to overcome these poor patterns of resource utilization. This will include "sharing environment and resource-saving technology, developing diversified and sustainable patterns of production and consumption, and diversifying trade flows to increase economic security." 35 The national environmental tragedies seen in Haiti, Brazil, and Thailand are not isolated cases. World-wide, many of the detrimental effects of population growth on fragile environments were being identified in the 1980's. More and more threats to national security caused by environmental degradation and scarcities were being investigated and identified. The debate on the issue of environmental security was growing and a broader definition soon evolved.
In 1988, Jessica T. Mathews, in her article "Redefining Security," wrote on the need for "a broadening definition of national security to include resource, environmental, and demographic issues." 36 Her major premise is, "for the first time in its history, mankind is rapidly-if inadvertently-altering the basic physiology of the planet. Global changes currently taking place in the chemical composition of the atmosphere, in the genetic diversity of species inhabiting the planet, and in the cycling of vital chemicals through the oceans, atmosphere, biosphere, and geosphere, are unprecedented in both their pace and scale,…unchecked, the consequences will be profound and irreversible." -1991 National Security Strategy
In 1991 the U.S. government acknowledged the importance of environmental issues as a subset of our national security interests. This chapter goes in depth into the environmental security issues of the 1990s. First, a discussion of the water issues that continue to challenge today's leaders. Next, an investigation into the most recent information on population, resource scarcity, environmental degradation, and their relationships to violent conflict, is presented. Last, supporting data from selected case studies on environmental problems will be analyzed.
Water and Violent Conflict
Water is still the lifeblood of nations, especially in the Middle East and North Africa.
In Joyce R. Starr's 1991 article, "Water Wars," she identifies the enormous importance of water in this arid region. She states, "water security will soon rank with military security in the war rooms of defense ministries." 
Population, Resources, Environmental Degradation, and Violent Conflict
Ronnie D. Lipschutz's and John P. Holdren's article, "Crossing Borders: Resource Flows, the Global Environment, and International Security," discusses the dependency of nations on resources and the potential security implications of trying to manage resources. They contend that the greatest threat to international security comes from the continuous degradation of the world's environment because of the enormous effects degradation has on the well-being and stability of many Third World countries. 5 On the dilemma of scarce resources, they feel the real issue is the distribution of resources and how people perceive their relative position or standing in the distribution. 6 Also, they explain the greatest threats to international security won't come from the economics or politics of supply but from the environmental 'side-effects' of climate change caused by carbon dioxide released during the burning of fossil fuels, or the spread of nuclear bomb material by nuclear energy technology. 7 Lipschutz and Holdren introduce two new environmental security issues, climate change/global warming and the spread of weapons of mass destruction. Climate change will be discussed more in depth later, but weapons of mass destruction are not discussed in this paper. ascertained, "significant military capability may be necessary for population pressures to lead to conflict….low technology countries are more subject to population pressures and conflict involvement that their more advanced peers….the Third World will likely be the focus of population-driven conflicts….advanced technology may mitigate some of the deleterious effects of high population growth." 9 Tir and Diehl's report strongly supports the belief that population growth/pressure can contribute to violent conflict while Lipschutz and Holdren presented evidence that resource scarcity caused by unequal distribution causes violent conflict, and they determined the greatest threats come from the pressures of climate change. Both reports support the connections between over population causing environmental degradation and then violent conflict.
Jaroslav Tir and

Acute Conflict: Evidence from Case Studies
Working within the emerging debates, Thomas Homer-Dixon is the leading researcher on environmental scarcity and violent conflict. His 1991 article, "On the Threshold: Environmental Changes as Causes of Acute Conflict," explores several interesting issues. He explained why the topic of environmental damage has received so much attention lately. The demise of the Soviet Union and superpower confrontation opened the public discourse door for a genuine shift in the scientific community's awareness of global environmental problems. What emerged was great concern over the earth's climate, which was previously thought to be relatively resilient and stable in the face of human insults, but now it is widely believed to be unstable because of man's global environmental activities.
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On the environmental side of the equation, Homer-Dixon identifies seven major environmental problems that could cause conflict inside and between developing countries: "greenhouse warming, ozone depletion, acid deposition, deforestation, degradation of agricultural land, overuse and pollution of water supplies, and depletion of fish stocks." 11 On the conflict side of the equation, he identified three types of conflicts likely to arise from environmental change in the developing world. They are "simple scarcity conflicts, group-identity conflicts, and relative-deprivation conflicts." 12 A simple scarcity conflict occurs "when state actors rationally calculate their interests in a zerosum or negative-sum situation as might arise from resource scarcity." 13 He proposes that simple scarcity conflicts could arise over river water, fish, and productive farm land.
14 Next, group-identity conflicts occur from "large-scale movements of populations brought about by environmental change." 15 Last, relative-deprivation conflicts will occur "as developing societies produce less wealth because of environmental problems, their citizens will probably become increasingly discontented by the widening gap between their actual level of economic achievement and the level they feel they deserve. The rate of change is key: the faster the economic deterioration…the greater the discontent." 16 Homer-Dixon explains the complexities of the issues by stating, "assessing the prospect for civil strife arising from environmental degradation in a particular society requires a through understanding of the society's social relations and institutions; its class, ethnic, religious, and linguistic structure; the culture of leadership in these groups and in society as a whole; and the beliefs about the social good that motivate challenger and elite groups."
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In a subsequent article, "Environmental Scarcities and Violent Conflict: Evidence from Cases," Homer-Dixon reports on the results of an international effort on this agenda. In general, he found that environmental scarcities are already contributing to violent conflicts in many parts of the developing world and the violence will usually be persistent but will not spread beyond national borders. 18 He also identifies the three main sources of scarcity of renewable resources as "environmental change, population growth, In addition, he found that the enormous growth of Kenya's population over the past five decades, combined with significant environmental degradation and a highly unequal distribution of good agricultural land, produced severe scarcity of arable land in Kenya. 27 Contributing to these problems was another environmental catastrophe. Eighty-three percent of Kenya's total land area suffered from some degree of desertification, and 19% was severely affected. 28 The final straw was a minority, elite government trying to stay in power by "manipulating a set of demographically, environmentally, and historically The Path Less Traveled 'Ecotopia' is the obvious choice, but how do we get there from here? The path to 'Ecotopia' demands prevention or mitigation of environmental degradation that threatens our national security through a capability for global intervention. But before a framework for intervention is presented the parts of the environmental threats/causes/conflict equation must be reviewed for clarity. The parts are:
environmental problems/threats, causes of environmental problems/threats, and types of resulting conflicts if intervention does not work. The threats to the environment and national security usually fall into the following categories identified by Homer-Dixon's research: "(1) greenhouse warming, (2) ozone depletion, (3) acid deposition, (4) deforestation, (5) degradation of agricultural land, (6) overuse and pollution of water supplies, and (7) depletion of fish stocks." 11 These environmental problems are caused by the factors discussed earlier: (1) over population (especially in less resilient ecosystems), (2) poor resource management, and (3) unequal resource distribution. The types of conflict that can result again come from Homer-Dixon's work, and they are: " (1) simple resource scarcity conflict, (2) group-identity conflicts, and (3) relative-deprivation conflicts." 12 These parts can be combined visually into an expanded Homer-Dixon model developed by James A Winnefeld and Mary E. Morris (see the Annex). 13 The model displays points of intervention that may prevent or mitigate degradation and conflict. The key is to understand the process of degradation and find out the root causes and make wise, sustainable corrections.
We have the satellite resources, we have the technology, we have the knowledge base, but we must find the funding, the leadership, and the will power to make sustainable corrections before the problems become irreversible. The United States should lead this effort, intervening, mitigating, or enforcing wise global choices.
However, understanding when and how to prevent environmental degradation from reaching the point where global degradation is irreversible and violent conflict breaks out is no easy task. Yet, there are solutions and options. The U.S., other developed countries, and the U.N. can head off conflict by preventing the causes of environmental degradation and show the world the right path to 'Ecotopia.' We in the U.S. can shape the future environment by choosing the sustainable future and use our military to respond to crisis, but we must prepare now by gaining knowledge and understanding the complexities of our world and our ecosystems. The developed countries should help the Third World produce sustainable harvests or provide affordable access to food supplies.
Developing countries must be shown how to share fresh water and keep their sources replenished and unpolluted. The oceanic fisheries have to be shared by all nations and sustainable catch limits have to be imposed and enforced. The world's forests need protection from unsustainable harvesting and the fragile systems like rain forests must be protected from all development that will degrade them. All countries, large and small need recreational areas where wilderness is protected and people can return to their roots.
Biodiversity must be protected world wide because when we lose a species to extinction we lose their potential benefits to all mankind. Climate change and energy consumption have to be addressed and brought under control through global teamwork. Waste disposal is an international threat to clean air, water, and habitat and it must be accounted for and disposed of properly. The last ingredient is population control. The U.S. must lead global family planning efforts. All young women on the planet should have access to family-planning services. Also, young girls have to be educated on the pro and cons of smaller families. Last, a world-wide campaign to convince couples everywhere that two children or less are the best and most sustainable numbers for a family must be developed. 14 All these activities will not happen without leadership from the United
